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acartilage injured (Fig 1A). In CPCs, most DiO-labeled cell debris
appeared to be engulfed within the cytoplasm, while in chondrocytes,
most of the label appeared to be bound to the cell membrane (Fig 1B).
Flow cytometry quantitatively conﬁrmed that DiOþ CPC percentage
was signiﬁcantly higher than chondrocytes at each time point (3hrs,
6hrs, 12hrs and 24hrs) (Fig 2). In addition, DiOþ CPCs increased dra-
matically (12.58% for 3hrs, 28.63% for 6hrs) and peaked at 12hrs
(68.10%), while DiOþ chondrocytes increased slightly (4.18%, 6.66%,
8.08%, and 11.56%, respectively).
Conclusions: CPCs showed much higher and sustained uptake of cell
debris than chondrocytes. Though not conclusive, these ﬁndings sup-
port the hypothesis that CPCs play a role in clearing cell debris in
damaged cartilage. The physiologic signiﬁcance of this activity is
unclear, but it is conceivable that it neutralizes the pro-inﬂammatory
activity of cell debris, an essential step in wound healing.
Figure 1. A) Morphological distinction between CPCs and chondrocytes,
CPC (long stretched cells indicated by red arrows) residing on the surface
of scratch site. CPCs showed dramatic morphological difference compared
to the chondrocytes (rounded cells in most upper and lower portion of the
ﬁgure) B) Visual comparison between CPCs (upper) and chondrocytes
(lower) in terms of phagocytosis under microscopy. Cell debris (stained
with green-ﬂuorescent DiO label) was vastly ingested into the cytoplasm
of CPC. While for chondrocytes, most cell debris was sticking outside the
cell membrane.
Flow cytometry quantiﬁcation assay showed DiOþ cells percentage
within CPC population is signiﬁcantly higher than chondrocytes, along
with different rates to phagocytose cell debris for CPCs and chon-
drocytes (12hr shows highest in CPCs, while gradually increase in
chondrocytes).
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SYNOVITIS AND CHANGES IN THE EXPRESSION OF SYNOVIOCYTES
MARKERS CD68 AND CD55, DURING THE PROGRESSION OF
OSTEOARTHRITIS IN A RAT MODEL
R. Cruz, D. Solís-García, M. Miranda-Sanchez, J.B. Kouri. Centro de
Investigacion y de Estudios Avanzados del Inst. Politecnico Natl., Mexico
D.F., Mexico
Purpose: To evaluate synovitis and changes in the expression of the
synoviocytes markers CD68 and CD55 during the progression ofosteoarthritis (OA) and correlating with the articular cartilage injury in
a rat model.
Methods: OA was induced in Wistar rats by unilateral knee menisec-
tomy and post-surgery exercise for 15min daily during; 1, 5 and 10 days.
Data were compared with sham-operated rats inwhich the capsule and
synovial membrane were cut but the meniscus was not removed.
Normal rats were used as controls. Joints were ﬁxed with 4% paraf-
ormaldehyde in PBS for 12 hr at 4C and then decalciﬁed in citrate/
formic acid solution during 12 days. Joints were embedded in tissue
freezing medium and cryosectioned to obtain 6 mm thick slices, which
were mounted on gelatin-coated slides. Slices were either stained with
Hematoxilin-Eosin (H-E) or processed for inmunoﬂuorescence to detect
CD68 and CD55 proteins. H-E stained tissues were observed and cap-
tured with an optical microscope while inmunoﬂuorescence stained
tissues were observed and captured with confocal microscope (Carl-
Zeiss LMS 700). Statistical analyses were performed using the Graph
Pad prism 5 program. One-way ANOVA analysis with Kruskal-Wallis
multiple comparison test was used to compare means among the
experimental groups.
Results: At 1, 5 and 10 day after surgery we did not ﬁnd differences in
the score of synovial inﬂammation between sham operated and
menisectomized joints. Synovitis was characterized by hyperplasiawith
increased number of lining cell layers. To associate hyperplasia with the
amount of synoviocytes, we analyzed the expression of the synovio-
cytes markers CD68 and CD55. CD68 expression was increased in both
sham and OA groups when compared with normal joints. However, we
found that synovial membrane of OA groups expressedmore CD68 than
sham groups. Furthermore, compared to normal group, the expression
of CD55 protein decreased similarly in both sham and OA joints at 1, 5
and 10 days. OA hallmarks in articular cartilage were only found in
menizectomized joints but not in sham operated joints.
Conclusions: Our results suggest that inﬂammation of synovial mem-
brane at early stages is not enough to induce OA hallmarks. Therefore,
synovitis and the differences in the amount of synoviocytes A and B
subtypes might be important factors at the beginning and progression
of OA.
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SPECIALIZED PRO-RESOLVING LIPID MEDIATORS IN
OSTEOARTHRITIS PATIENTS: EVIDENCE FOR AN ANTI-
INFLAMMATORY ROLE
H. Brouwers, H. Jonasdottir, J. Kwekkeboom, T. Huizinga,
M. Kloppenburg, R. Toes, M. Giera, A. Ioan-Facsinay. Leiden Univ. Med.
Ctr., Leiden, Netherlands
Purpose: Inﬂammation is usually a self-resolving process. The reso-
lution phase involves several cells and molecules that act in a coordi-
nated manner to suppress inﬂammation, help clearance of apoptotic
cells and restore tissue homeostasis. Among these molecules, the pro-
resolving specialized lipid mediators (SPM) have emerged as bio-
markers and potent mediators of the resolution process. We hypothe-
sized that the underlying cause of chronic inﬂammation in
Osteoarthritis (OA) and Rheumatoid Arthritis (RA) could be the failure
of activating pro-resolving mechanisms, involving poly-unsaturated
fatty acids and their biologically active metabolites.
Methods: To investigate this, we have collected synovial ﬂuid from the
knee from 33 OA and 20 RA patients. We measured more than 50
analytes in the cell-free supernatant, including (pro-resolving) lipid
mediators, their pathway markers and accompanying poly-unsaturated
fatty acids (PUFA), using liquid chromatography combined with mass
spectrometry (LC-MS/MS). To this end, we have set-up a novel ana-
lytical platform, characterized by a simpliﬁed work-up protocol and
high-throughput capabilities, making it particularly suitable for clinical
studies. Moreover, we have quantiﬁed and characterized the cellular
inﬁltrate using ﬂow cytometry and the appropriate combination of
antibodies directed against cell surface markers. Additionally, we have
measured 11 cytokines in synovial ﬂuids using the multiplex
technology.
Results: By using as little as 40 mL of synovial ﬂuid, we could demon-
strate the presence of signiﬁcant amounts of 5-HETE,12-HETE,18-HEPE,
15-HETE, 10S,17S-diHDHA, PGE2 and 17-HDHA, a series of other
hydroxylated analytes and a number of PUFA in synovial ﬂuid of OA and
RA patients. Analyses of lipid mediator concentrations revealed that
most lipid mediators had similar levels in OA and RA samples.
